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1. 
CHAPTER I 
THE PROBLEM 
Statement of t he Problem 
The purpose of the study is to collect , devise and 
eval'Llate e1:1..richment material to accompany the teaching of 
t wo- and three - fig-ure multi pliers in grade four . 
Justification for the Study 
While there hBs long been re cogni zed the need for 
diffe rentiation of teaching in arithme t ic as well as in other 
elementary school sub jects , there is available much more 
material for the slo·w learner than for the gifted child. 
Not all authorities are i n agreement on the best way to 
use the fast learner's surplus t ime , after he has f inished 
the day ' s assignment. 
There is little published data on the evaluation of the 
enrichment material suggested by tbe few texts which make 
such provision . 
In view of the scarcity, both of such enrichment 
material and of lts evalua tion, it seemed we ll to conduct 
this study in order to examine carefully one area of fourth 
grade arithmetic in relation to i ts possible enrichment. 
Scooe and Delimitations of the Study 
The supplementary material was used in two fourth grade 
classes , one having seventeen pupils, the other twenty-one. 
Thus the en tire group of fourth graders for whom this 
material was made available numbered thirty-eight. 
The term "enrichment material," as used, mesns that 
material which is used in addition to the regular work in 
arithmetic. No one was required to do it; it was offered 
as an optional part of the daily arithmetic program . 
Thirteen worksheets were developed using two- and three-
place multipliers in ways other than those suggested by t he 
t ext or by the daily work . The period of time over which 
these sheets were used was four weeks . 
Organization of the Research Report 
Chapter I contains the statement of the problem, 
delimits the study , and describles its organization. 
Chapter II contains a summary of important literature 
on the gifted child, and of varying recommended procedures 
for using his ability to its fullest extent in the 
elementary school. 
In Chapte r III this study describes the materials us e d , 
how they were introduced into the daily arithmetic period, 
and how they were evaluated. 
The Findings and Conclusions , together with Suggestions 
for Further Study , will be found in Chapter IV. 
2. 
CHAPTER II 
RESEARCH A1~ RELATED LITERATURE 
Of the impo:r•tance of using our children's best abi lities, 
President J . R. Killian, Junior, of Massachusetts Institute of 
Technology , has this to say: 
In recent years the United States rotmded 
out a public system of mass education which 
is magnificent in it s accomplishment as a 
means for ~ass education •.••...• We must 
make sure that it has built into it the 
me thods, the ideals , and the people who will 
spot the able you..""lgsters and will give them 
special handling so that they have a maximum 
opportunity to n~ke their contribution to our 
society. All too frequently the youngster of 
exceptional intellectual ability is the under·-
privileged youngster in our schools.l 
Paul Witty ' s view on the same subject is as follows: 
The practices reported throughout the United 
States are insufficient to satisfy and foster 
the full development of society's richest but 
most neglected resot~ce--gifted and talented 
children and youth.2 
The Educational Policies C01mnis s ion of the National 
Education Association says: 
Acquaintance with present educational practices 
has convinced the Corrnnission that the gifted 
1President J . R. Killian , Jr. The President' s Report , 
Massachusetts Institute of 'l'echnology, October, 1955 . p . 6. 
2American Association for Gifted Children, The Gifted 
Child, edited by Paul Witty. p . 209. Boston: D.C. Heath Co ., 
1951. 
3. 
members of the total school population con-
stitute a minority which is too largely 
neglected .1 
This report further states that it is well recognized that all 
children should be given studies to serve the common needs. In 
addition, each special category of students, gifted and other-
wise, should have experiences especially appropriate to their 
needs.2 
Iris Kerr found: 
Educators are aware of the educational needs 
of the gifted but they are not agreed on the 
most effective procedure to meet those needs.3 
Of the several methods described for answering the 
requirements of the fast learner in the elementary school, 
those most commonly mentioned are acceleration, various forms 
of grouping, and enrichment. The Education Policies Commission 
writes, of acceleration, that it is "moving through school 
more rapidly."4 This is easy from the point of view of ad-
ministration and instruction, it keeps the child from laziness, 
l Edueation Policies Commission, Education of the Gifted, 
National Education Association. p. iii. -- ---
~ducational Policies Commission, ££• cit. p. iv. 
3Iris J. Kerr. 11The Gifted Child and His Teacher" 
Unpublished Ed. M. Th~SIS. Boston, Boston University School 
of Education. p. 108. 
~ducation Policies Commission, ££• cit. p. 49. 
4. 
and gets him to take his place in society earlier. However, 
it may cause or a ggravate social and emo t ional maladjustment . 
This danger is greatest i n childhood and early adolescence . 
Spitzer states that one may find a range of three or 
more grades of ability in any one class . To meet t heir needs 
for diffe r entiation of instruc t ion by individua l ins t ruction, 
or the Wi nnetka Plan, he writes that it "fails because class 
spiri t reaches a point of no consequence."l Of the practice 
of teaching by sub-groups in a hete rogeneous class Spitzer says: 
Teachers who have used the plan successfully 
expend great energy trying to direct the 
diffe re nt groups and give adequate time to 
each. Since this k i nd of organization means 
theteacher is actual ly teaching the equi valent 
of several classes , the tirne g iven to each is 
just as inadequate as fuhe instructional time i n 
the ungraded schoo1 . 2 
As a result of the lack of outs tanding results of the use of 
both the individual and the sub- group methods , Spi t zer 
recommends that, "(a) for the mos t part , pupils work on the 
same area in arithmetic with dist i nct provision foP different 
levels of work in the area , and (b) where different i ation in 
the area of instruct ion takes place , it be on an individua l 
basis."3 
l':R:erbert· F. Spitzer , The Teachi ng 9f ri tr.1111e tic. 
Cambridge : Houghton Mifflin Co. 1954 . p . 400 . 
0 ~Spitzer . 2£• Cit. p . 401 . 
3spitzer , Op Cit . p . 403 . 
5. 
Weaver refers to differentiation of instruction according 
to levels of learning, as promising. He tells us that differ-
ences between superior and slow children are differences in 
degree, rather than in kind.l Of the Winnetka Plan, Weaver 
writes: 
Rate adjustment is not enough.2 
Of ability or homogeneous grouping, he warns that it must not 
depend on the IQ alone~ There is a low correlation between 
the IQ and achievement in arithmetic computation and problem 
solving. 
Marion Scheifels tells us that homogeneous grouping, or 
special classes, are said to be undemocratic, but she asks: 
Does democracy mean identical opportunity or equal 
opportunity? Let us give the gifted tre same 
opportnnity as we give the average and low groups--
the opportunity to develop the:li' own distinctive 
capacities.3 
Johnson feels tmt ability grouping in separate class-
rooms in undesirable: 
In order to become an effective citizen a 
child in the public schools must be provided 
with opportunities to work and play with others 
1J. Fred Weaver. "Differentiated Instruction in Arith-
metic: An Overview and a Promising Trend." Education 
74:300-305: January, 1954. p. 301. 
2Ibid. 
3Marian Schifele, Gifted Child in the Regular Classroom. 
New York: Bureau of Publications, Teachers College, Columbia 
University. 1953. p. 44. 
6. 
whose personal , social emotional, physical 
and intellectual characteristics differ from 
his . l 
He s uggest s that the class b e d ivided into ,tr.JT• ee groups , and 
tha t: 
11 t he fas t learners will tend to regard their 
teac her as consulta nt, rather than as teacher . rr2 
Schiefele suggests that while the class work s on thought 
problems and computation skills , the gifted child may work at 
his own level to develop or refine skills needed for in-
dividual and group projects. He should have drill as needed 
in computation skills; supplementary study pertaining to the 
social functions of arithmetic ; free t i me for the pursuit of 
special interests.3 
The levels of learning are described by Clark , as in-
corporated in the Springfield Plan as maturity levels : 
(a) " Understandi ng" or "concept" level , using 
concrete aids _ 
(b) 11 Transi tion" level , shifti ng back and forth 
between (b) and (c) 
(c) 11Abstract" or "dri l l" level . 4 
1charles E . Johnson, "Grouping Children for Arithmetic 
Instruction" The Arithmetic Teacher 1:16- 20 Febrt1.ary 1954. 
p . 20 . 
2 Charles E . Johnson, ££• cit . p . 17 . 
3:rvrarian Scheifele , ~. cit . p. 58 . 
4 J obn R. Clark, 11A Promising Ap'Proach to Provision for 
Individual Difference in Ari thmetic" The Journal of Education 
---136:94-6 December 1953. p . 74 . 
7. 
All begin at the understanding level. After some teaching , 
some will still be on the ttunderstancling" level, some will be 
at the "transition 11 level, and some ·will be on the "abs tract" 
level. However , all will still be in the same area. The 
next level is described by Clark as follows : 
Some , having achieved mastery, should be 
working on an enrichment level •••. . .• Maturity 
levels in arithmetic thinking, have far reach-
ing i mplications . The Springfield group con-
sider it more sensible and superior to homo-
geneous grouping or acceleration.l 
In ieaver's article , we learn that: 
Remedial teaching is basically good teaching , 
differentiated to meet spec ific instructional 
needs •••...••. Differentiation of teaching 
according to levels of learning is valuable 
and effective . One child may mas t er at the 
abstract level , one at the representation 
level , one at the concrete level.2 
In determining at which level a child should be working, 
an analysis of his errors furnishes clues to his devel opment . 
Ilg and Ames stress examim tion of the kind of error, rather 
than whe t her the example is right or wrong . An el'roi' which 
may be benign at age six may indicate lack of maturity in 
this a rea at age 8. 3 
Our i mmediate practical goal might be to know 
better the stages by which the child normally 
lJohn R. Clark, ££• cit. p . 95 . 
2J. Fred Weaver, op . cit . p . 303 . 
3Frances Ilg and Louise B. Ames "Developmental Trends 
in Arithmetic." Pedagogical Seminary 79:3-28 September , 
1951. p. 25. 
8. 
achieves proficiency in any given arithme tic 
process, to be able to spot immaturiti es i n 
thos e cases where the child is falling shor t 
of the goal, to identify the stage which the 
child has reache d, and to know how far he ha s 
yet to go before he reaches proficiency.l 
A nu..mber- of authorities agree that enrichment; , or " the 
deliberate diffe rentiat ion of c l.n ... riculum content and 
activities f>r the superior pupils in a heterogeneous cJa ss 11 
is the best way to raise the l evel of the mature (in arith-
metic) pupil' s performance.2 
Successful operation of differentiated enrich-
ment with a group of d ivers ified abilities is 
greatly facil it ated by haviP~ small classes, 
ample and varied instructional materia ls, 
flextble curriculum and standar•ds, and ver-
sati l e teachers . Even though ~~is is a rare 
combination of desirable conditions , each 
teacher shoul d individualize his teaching as 
fully as he can.3 
Gle~~on and Hunnicut are among thos e who present en-
ri chment as t he answer to the probl~m of what to do for t re 
bri&~t child . They stress t he great variation in arithrnetic 
abilities in ru1y one classroom (as much as five years spread 
in a 5th grade classroom). 4 
1Frances Ilg and Louise B. Ames . QE• cit . p. 26. 
2Education Po licies Co~nission. ££• cl.t . p. 56. 
3Education Policies Commiss i on . E..E • cit. p. 59. 
4vincent J. Glennon and C. W. Hm1nicutt . Wha t Does 
Research Say about Arithmetic? Association for Supervision 
and Cur r iculum Deve l qprnent. Washi n gton , D.C . 1952. p. 28. 
9. 
They express the results of research in this way:l 
The brighter child , able to acquire mean ings and 
coneepts more quick ly, will move at a faster 
pace. Adequate .provision for· this child must 
include many enrichment experiences aimed at 
the development of deeper understandings , wider 
appreciations of the uses of arithmetic, and 
additional skills. 
Brueckner and Grossnic~rle list eighteen i te rns for methods 
of enrichment for "able individuals ·who display a striking 
interest in number and number processes , and U.."lusual aptitude 
for arithmetic." 
1 . Starred problems trll::"t. t require re s earch,. 
read ing and l o cal inquiry 
2. Starred probl~ms leading t o .gen6ralizations 
3. Topics for special reports to be prep&red 
by children who do not need further work on 
the unit of wo rl~ be ing taught 
4. Magic squares to be s olved or construe ted 
5. Suggested activities to explore interests 
6 . Quizzes such as 11 Information Pleaset" 
'7 . Number puzzles and games . . 
8. Discussions of interesting number relations 
9. Suggestions of. cons truct l on work 
10. Suggestions of group activities , such as 
dramatizations ·, excursions , and field trips 
11. Lists of b oaks to read dealing with the 
his tory of nuJnbe r 
12. Suggestions about scrapbook s , exhibits , 
collections 
13. Uni t s of prob lems presenting more diffi cult 
applications o f arittLmetic 
14 ~ Experi ments with numbers 
15 . Arithmet i c clubs 
16. Field work 
1'7. Special projects for mgre able pupils 
18 . Stimu lation of hobbies~ 
1vincent J. Glennon and c. W. Hunnicutt. cit . n . 28. 
-- .. 
2Leo J. Brueckner and Foster E . Grossnickle. · How to 
IVlake Arithmetic Meaningful . · Philadelphia: Jobn C. Wins ton Co. 
1947. p . 409. -
10. 
Osburn and Rohan report that Steinmetz , the famous 
ma thematician , found i t diff icult to master the multiplication 
tables . They t ell us that there are many pupi ls who have 
high ability but '.'IJho do not make good b e caus e there is no 
appeal in the routine.l 
Although writing 25 years ago_, Osburn and Rohan are in 
agreement wi th a recent article by Brydegaard. She t e lls u s 
that each c hi ld has a hidden spark which needs to be released, 
but tha t t he bright chi ld , mathematically , may b e only 
· average or be low average in computational facility. This 
child needs "less drill and more s kill , 11 and needs to be 
"challenged to invent , understand , i nterpret :1nd apply basic 
- ? 
mathemat i ca l concepts." -~ 
Brydegaard lists these specific enrichment a c tivities 
a s being s uitable to 11 opening new horizons": 
Special pro j ects 
Exhibits 
Starred probl ems 
Bulletin board arrang ements 
Experime nts 
Problems whi ch requi re research 
Dramatization and story writing 
Making scrapbooks of clippings and illustrations 
pertaining to a given topic 
Special reports 
\v . J. Os burn and Ben J . Rohan , Enriching the Curri culum 
for Gifted Children . New York: The Viacrr.illan Co . 1931. p . 86. 
2ri!argue rite Brydegaard , "Creative Teaching Points t he 'Nay 
to Help the Brighter Child in -Mathematics ." The Ari thmetic 
Teacher , February 1954 , p . 21. 
11. 
Reading special ma. teria ls · relating to topics o:r 
mathematical investigating--how thi::1gs are 
measured, etc. May include interviews , 
models, etc. 
Problem of the week- - brighter child is challenged 
to dig into a specific prob lem and report 
in class. 1 Puzzles , games-
In evaluating pupil progress , according to this author, 
opportunity should be provided to develop skill in solving 
problems that grow out of other subject areas, as well as 
arithmetic . 2 
Morton carries this idea still further , in fact , out of 
the area of arithmetic. He says: 
The problem of providing for individual differ-
ences is often me t ·by the doubtful expedient ,of 
giving the more able pupils nothing but more and 
harder examples or problems to work or by 
assigning to them various "odd jobs" to occupy 
their time . while the teacher is work ing with. 
the slow learners. Such practice may do nothing 
to enrich t~e lives of these pupils. Rather , it 
may penalize them for their superior ability. 
l'!Iany suggestions for special activities to be 
performed by the more able pupils are offered 
in this book . There are many e xperiences 
requiring thinking with numbers which the more 
able vr.i.l l en joy and which the slower pupils 
probably cannot do at all. These suggestions 
constitute real enrich ...r:.tent in the field of 
arithmetic . But it is being recognized more 
and more today that the extra time of these 
pupils can better be spent in son1e field of 
endeavor other than arithmetic. For all 
1 rbid. p. 23 . 
2 Ibid . p . 23 . 
12. 
practical purposes their achievement in 
ari thrnetic may be all that it needs to be. 
The school after all, is concerned with the 
total education of the child. For this 
reason , it is becoming the practice in some 
schools to a llow the superior pupils to 
spend their spare time on science , the social 
studies, art, music, dramatics or some other 
form of creative work , which may be dictated 
by the special talents and interests of the 
individual pupil. . 
In the research, then, we find agreement that the 
needs of the fast learners and the gifted children must be 
met by differentiation of instruction . Differences appear 
in the literature as to whethe r the best way to meet these 
needs is by acceleration , by groupi ng , or by enrichment . 
Indeed, Morton, as quoted above , recommends leaving the 
field of arithmetic , and allowing the gifted . child to 
choose his enriching activities from any area in the 
curriculum. 
1Robert Lee Mor ton , Teaching Children Arithme tic. 
New York: Silver Burdett Co. p . 191-192. 
13 . 
CHAPTER III 
PLAN AND PROCEDURE OF I1NESTIGATION 
Source of the Activities 
In seeking the activities to be used in the enrichment 
of this arithmetic unit, t he first sources consulted were 
the fourth grade arithmeti c te x ts . There was little to be 
foQ~d by way of suggestions for optional work in two- and 
three - figure multipliers . 
A search of the periodical l iterature , y earbooks, etc., 
revealed much material for secondary school mathematics, but 
little for elementary school, particularly in the area of 
thes e multipliers, and within the definition of nenrichment" 
as herein used. 1 
Of the 13 worksheets used in the study, only five were 
constructed from activities found in these text s. Four were 
f rom four th grade book s , and one fro m a six th . The other 
eight ac t :Lvities were eith er original, or were from Spitzer's 
tex t f or teachers. 
1
since the completion of the search of t h e literature 
described in this thesls, t wo publications have appeared 
which are g ood sources for enrichment materia 1 in e lementary 
grades. 
Herbert F. Spitzer , Practical Classroom Procedures for 
Enriching Arithmetic. S t . Louis: We bs ter Publishing 
Company. 1956. 224 p . 
Enrichment Program for Arithmetic, Grade s 3-6 . Evanston: 
Row , Pete rson Company. 1956. 
14. 
DESCRIPTION OF THE NATURE OP llil.CH ACTIVITY 
Worksheet I 
Arranging Examp les i n Order of the Size of the Products 
This sheet basically tests the understandi ng that the 
larger t he multiplier or multiplicand, the l arger wi ll be 
the product , e ven though the other figure is constant . The 
pupils are asked to arrange , in order of size of pro ducts, 
but without doing the computation, tv1o series of mul tiplica-
ti on exarr~ les . The first series has a constant multiplier 
but a changing mul tiplicand . The second series has a 
constan t multiplicand, but a changing multiplier. .Lfte r 
arrang ing the e xamp les by inspection alone , the pupi ls are 
asked to check by doing the computation . 1 
1Leo J. Brueclmer , Elda L. Merton , Foster E . Grossnickl e , 
Understandin~ Numbers , Philadelphi a : John c. Winston Co ., 
1952 . p . 14 • 
j Bo~ton Univsrsity 
: ·soo.ool of Education 
.Library 
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or prod'l.J.ct? 
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16. 
6 . 
Work sheet II 
Pract i ce in Writing Numbers 
This tr·ick involves a simple multiplication which, if 
the directions are carefully followed , will resul t in a 
product consisting of the same digit r epeated nine t i mes . 
It provides practice , surprise and amusement.l 
1 Herbert F . Spitzer, The Teaching of Arithmetic, 
Boston: Houghton Miffl i n Co . , 1954 . p . 395 . 
17 . 
18. 
l 2 3 4 5 6 7 9 
Ai54 
---~~-
2 3 4 5 6 '7 9 
Worksheet III 
Buying the Groceries 
Usins large, weekend grocery store advertisemB nts 
clippe d from local newspapers, t..1-J.e pupil is asked to 
pre tend that he is going on a vacation , and that it will 
be necessary to lay in a considerable supply of groceries 
for the trip . He choose s no t less than a dozen each of 
ten or more i temR , computes the cost , then totals the 
amount of the g r o eery bill . 1 
1 Guy T. Busw0ll , William 
Teaching Arithmetic We Need, 
p. 288. 
A. Browne ll , Irene Sauble , 
Boston : Ginn and Co ., 1955. 
19. 
month9 ·~ :a plo.ce Ytrhere there are fr.;w if' &.ny groc(?n.'"Ji· G tor s <: 
Your mother wi 11 buy a li?.rge !13 upr)ly of food 1>sfcz•e you g;o ,, t 
14 po da f.l}">~ghetti, at ~ .. 21 ew.oh pcn.;;.nd 
.Jtl4 
84 
21 
~~ 
Do your tVOl"k here: 
~:".-G::J apylf-'fJ;l11,'1t.) 
2 .. 94.: Sj~~lL~~:.c;·~·i;:l 
.. ~-- - -----.. -~ . .-.-·:----- . ~---·------..-.. --------~...s:s-
Total 
20. 
Worksheet IV 
Another Way of Checking 
This i s an activity which is designed to illustrate 
the understanding that the sum o f the products of two 
multiplications will be the same as the product of one 
multiplication , providing the sum of t he t wo multipliel'"'S 
e qua l s the one mul ti p lier. The pupil is asked to break 
up a multiplier into any two parts which when added, will 
give the mul t iplier as their s um. After multiplyL.1g a 
given multiplicand by each part , a n d adding the products, 
he check s by multiplying by the who le multiplier. 1 
1 
• t • t 172 Spl zer, 2£• ~., p . • 
21. 
8 Sinc0 4 is i<~o.de . up o· 3 .r,. lv ~.::111 3.,,.8 and l.x8 llll:'l.da ::2? 
'Jr<1 
l\2 Let s s~ ~ ., 
8 8 2:· 
;r~3 xl o;.g 94 8 32 
.. 2 Let' f:! try it~ r-tgti.1Yl . 42 x 24 ...  l<i, 008 ~ Si11C e 24 .s l ~-:<~.4, r 
Jc24 
GB dll l01-t42 and 1<'~:~!:42 rl1ake 1~' 008? I.e ·~~~ s seG ~ 
8'!: Iooa 42 
1::10 
~v 
42 
x14 
:f8b 
42 
58tf 
588 
+~20 
1TI-rn~{ 
them by di1Tid:lng tfl..s m.ulti.pller into tw,o p21.r·cs .. 
86 
3 ·· 
~:9 
xl8 
~
~5.18 
52 
552 
x24 
22. 
Worksheet V 
A Number Pl easantry 
Multipl ying the number 37 by 3 and then by successive 
multiples of 3 gives an interesting progression of products. 
The pupil is asked to observe the first three such products , 
t hen to go on and build a table. At t he end , he finds tbe 
difference between any two produc t s, and explains why this 
difference is constant .l 
1rbid., p . 394. 
23. 
24 • 
. , 
nn .. no ~ 
3 , .... :57 Jl. l ..... ~ ~· 
5 X 3? r.• 22;~ ~· 
9 •7' 37 ... ~~ 33:5 .. , "'~ 
Why? 
Vvorksheet VI 
Helping the Teacher 
A series or uncompleted problems i s presented. While 
the ne ce ssary fa c ts ar€ eiven to answer a problem requiring 
multipli~at ion ror its solution, the question is omit ted. 
The pupil is asked to read the problem, state th~ que s tion, 
and then to s olve it. He is required to both synthesize 
and ana lyze the problem, ~~d to provide its solution. 1 
1Thomas J. Durell , .Adaline P . Hagaman , James H. Smith ~ 
Columbus: Charles E . Merrill Bo oks , 1953. p . 267. 
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Worksheet VII 
:Multiplying the Egyptian Way 
Here is presented a historical method of multiplicati on. 
table is built , beginning with the multiplicand , then 
doubling it , doubling that , etc. The pro duct is derived by 
adding t he products i n the table the sum of whose multipliers 
equal t he multiplier desired. This method has historical 
interest , and demonstrates anothe r effective but less 
efficient way than ours of multiplication. 1 
1Brue ckner , et. al. , ££• cit . p . 288 
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Worksheet VIII 
The Dupla tion II/Iethod of Multiplying 
This is another historical , or old-fashioned multipli ca-
tion method . Here the mult iplicand is doubled and the 
multiplier halvBd (discarding fractions) , over a nd over 
until the multiplier reaches 1. To find the product, add 
all the multiplicands vJh. ich go with odd numbers in the 
multipliers.l 
1spitzer , ££• cit ., p . 172 . 
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Worksheet IX 
Making your own Code 
Each letter in the alphabet is assigned a successive 
'I !. number. 
II 
To send a message 3 a previously agreed upon 
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multiplier is used with the assigned number of each letter. 
The product is the number which denotes the letter by code. 
To decode, since it is necessary to divide by the two 
figure number which was used as the multiplier, the pupil 
is directed to divide by two factors of the multiplier, 
il successively. This brings him to the assigned number for 
ll that alphabet letter •1 
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Worksheet X 
A Multiplication Short-cut 
Any t wo figure nu ..mber <ending in 5 may be squared 
without the use of pencil and paper. The pupil is told 
that. the answer vvi ll always end in 25, and that the t wo 
figures preceding the 25 will be the product of the digit 
in the tens place, multiplied by itself plus one.l 
1spitze r , op. cit., p . 385 . 
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Worksheet XI 
nother Multiplication Short-cut 
To multiply by 25 in a shorter way than by using the 
convent ional algorism, the pupil is told that he may 
multiply by 100, (adding 2 zeros), and divide by 4. It 
is suggested that he give the explanation that makes this 
possible , and he is directed to do several such short-cut 
mult iplica.tions by 25.1 
1
-b·d 
.l l ., p. 385 • 
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Worksheet XII 
Letts Pretend 
A book of wallpaper samples is supplied, together ~ith 
a worksheet of directions for its use. The rooms in a 
seven room house are listed, with the number of rolls of 
wallpaper needed to decorate each of the rooms. 
The pupil is directed to select an appropriate paper 
for each room, record its price, and compute the cost of 
the paper for the room. Finally, he totals the cost of 
the paper for the entire house. 
• 
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WOJ:>ksheet XIII 
Multiplying by Eleven 
After demonstrating the reason 1.n,hy this is so , the 
student is shown that one may multiply by 11 by simply 
placing a nmnber under itself, but · moved over one place 
t o the left . He is given several oppor tunitie s to practice. 
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Method of Administering t he \!Vorkshee t s 
These extra, optional activities were used over a period 
of four weeks , duri ng t he teaching of a unit on two and three 
figure multipliers. 
At the beginning of each work period , the pup i ls were 
told that there was to be found on a table at the front of 
the room, a di f ferent kind of work in multiplication. As 
they finished the daily assignment , they could come quietly 
to the tab l e and take one of the new sheets. They were 
directed to read the instructions and explanations care-
fully, and to come to the teacher for help only if it was 
not possible to do the work by themselves . 
This plan was based on the assu mption that , since the 
fast learne r s usually finish their work first , it would be 
this g roup which would have the opportunity to attack this 
new, optional material. 
At the close of the per·iod, the worksheets vvere checked 
by the teacher, and evaluated according to the evaluative 
crite ria, to be found in the Evaluation Summary, Chapter IV . 
Thi s was devised by inclusion of questions the answers to 
which would se8m most helpful to teachers who might wish to 
use this r~terial. The list of areas under which enrich-
ment material may be classified is that given by Spitzer , 
in his chapter on e nri chment materia ls.l 
1 • t Spl zer, OP. 
- -
cit. p . 371-397. 
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CHAPTER IV 
FI~IDI NGS AND CONCLUSIONS 
Findings 
In the findings, the term "successful" indicates that 
the pupil understood the material wel l enough to either do 
it all, and get it all correct, or to do enough to show 
that he undr,rstood it, but made his mistakes in computation 
rather than in process. 
The following summary sheet briefly lists the 
evaluative criteria against which the worksheets were 
measured, a nd the degree of success with which each work-
sheet was accomplished, its classifica tion, its usefulness, 
its need for revision, and its suitability. 
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1 . . ber o children who attempted it 
2 . Number of children were succ ss ul 
3 . Did it ar ouse interest? 
4 . Did it ho ld the interest? 
5 . What ki nd of experience did it prov d 
Practi 
roade 
6. v at is i 
me , 
Mental 
is tor 
Study 
up ply 
Number 
Others 
ce 
r or re:la te understanding 
ts classifications? 
puzzl s , tr cks 
exerc ses 
ca ateri 1 
0 sp cial methods 
ing missing numbers 
san tries 
? 
7 . Does it h e p rma nt , useful applicatio 
8 . Is t self - directing , or nearly so? 
• Is it sui table for this rade 1 el? 
? 
1 • oes it tisf the definition of "enrichnent"? 
11. OS tn ee re ... ion? 
. 
. 
-~  
. ork"lh et Number 
1 2 I 3 , 
16 15 8 
1E 13 8 
y y y 
·Y. y n 
y v y 
y n y 
~ 
y 
y 
y 
y n y 
y n n 
y y y 
y y y 
n y n 
s:: I)') 
.j..) ~ 0 
In ;:l or! 
j:.jQ)'d .j..) In 
Q) .c: 0 Q) 
..O~H H or! 
P-1 > H 
r fH Q) 
.. _. 0 ~ s:: 0 
or! 0 
..OH.P H 
Q) Q) ' ) 
..-1 'd ft.-l 0 trl 
~.D H o or!H bO Q O +><::-
-1 Q) o..u --4 
H t'l ~§ ~ H .r ..-I 
.j..)Cf_} P-IZ 
Code : = yes 
~~ n = no 
. 
. 
. 
4 8 ~ 5 6 7 10 11 12 13 
-·-
I 
9 20 7 7 10 7 12 7 8 13 
4 17 2 2 5 5 9 4 8 13 
y y y y_ y y y y y y 
n y y_ n n y n y y y 
y y y ]l_ y y y n y :J 
y n y y n n n y y y 
y X 
y y y y 
y 
y J . y 
f y n y n n y y y y y 
n y y n n y n y y y 
""\ 
y y y y_ y y J y y y 
y y J ]l_ y y j y y y 
y n n y _y n :r p n n 
s:: 
Q) I• Q) t H 'd > Q) 0 Q) 
.j..) 
.c: 0 .j..) . r-1 s:: 0 'd ;:l ril d Q) 
.8 ~ 0 I)') Q) .c: I ~ 0 
"' 
E-t ~ .j..) 0 .j..) 'd ..0 Q) ~ H s:: ~ r-1 Q) t() Qj "=' H .j..) 0 Q) ll~ ,_ 
C\1 P-1 .c: Q:<;:: ;:l ;:l .c: .j..) s:: :s: .j..) ..-I 0 0 Cf_} Q) ..-1 
H~ H s:: 0 ?-i I H ~ (I) t.!) r-Im ~ H P-1 r-1 
Q)orl 
N s:: 
or! .j..) bO H Q) p. ..c!~ ..-1 ..-!.P d s:: 0 .c: In ..-1 +>o p.. .j..) r-1 .c: .j..) 
-
.j..) 
0 Q) z r-1 r-1 p. ~ Cf_} 0 .j..) r-1 s::.c: Q) ;::! t O ;:l Qj s:: ~ ;::! 0 
-:s: ::X:: ~1--;.1 (:l ~ ~ -:s: ~ 
Wo r ksheet 1. Arranging Examp l es in Order 
Of the sixteen children who had time to try to do the 
work of this sheet, fifteen were successful. They INere 
interested in it, and wanted to finish .. There were f ew, if 
any, questions~ and the sheet was self-dire cting. 
Workshee t 2. Practice in Writing Numbers 
Fifteen chi l dren attempt ed this activity, and thirteen 
were successful. However, many came for help in interpreting 
the dir ections , whi ch were not s e lf-explanatory . They found 
satisfaction arrl amusement in the conclusion , which is a 
product made of the same digit repe ated nine times. 
Worksheet 3. Buying Gro ceries . 
Of the eight children who attempted t his worksheet, al l 
were successful. The dire c tions were clear and easily under-
s tood, and they seemed to enjoy se l ecting t he i terns from a 
long l ist of a dverti sed groceries. 
Wo r 1csheet 4. Another Way to Che ck . 
This works heet, attempting to t each the ·unders t anding 
t ha t 3x8 plus lx8 equals 4x8 or 32, presented great dif-
ficulti es , and only four of the nine children who attempted 
it were able to demonstra t e t be ir 1.:mderstand.i ngs . While 
this unders t andinz is basic and i mpor t ant , the worksheet 
needs care f u l revision if it is to be s elf-dire cting. 
44 . 
Worksheet 5. A Number Pleasantry 
This was an activity which was very we ll re c eived by all 
twenty of the children who at tempted it. Of these, seventeen 
understood it well enough to carry it to conclusion, or 
near ly so. 
Worksheet 6. Helping the Teacher 
This sheet presented very little d,ifficulty in following 
the directions , and six out of seven children experien ced 
success. It -vas sufficiently challenging to hold their 
interest to the e nd of t he work. 
VJor·kshee t 7 . The Egyptian Metho d 
Of the seven children who attempted this interesting 
method of multiplication , only 2 found the directions suf-
ficiently clear. Several of the otD.e1~s wrote on the paper, 
"I ca1tt understand it." 
This method of multiplication would seem to be in-
teresting and valuable enough to j us tify revising the sheet, 
adding more explanation as to how the table is built and 
how far it shoul d go. 
Workshee t 8 .. The Duplation Method 
This was another sheet which was too difficult for• 
five of the ten children who attempte d it , although the 
successful proportion was much higher than for sheet 7 . 
Without doubt , a fuller explanation is needed. 
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\'\T orksheet 9 . ~.lak ing Your Own Code 
Thi s , seemingly, was one of t he longest and most 
compli c ated of the worirshee ts , yet five out of seven pupils 
understood an d followed the drections to the very end. This 
was one of the sheets which provoked high interest and strong 
motivation, accomp anied by this high proportion of success , 
in spite of its difficulty~ 
Worksheet 10. A Short-cut 
N'i ne out of the t we lve pupils who tri ed this sheet ;Here 
able to do it. There ·were few co mme nts evincing interest or 
the lack of it, ind icating an attitude of a job to be done . 
1JVorkshee t 11.- Another Short-cut 
Four out of seven pupils were able to do this short-cut 
multiplication, but only two of the four offered an explanation 
of why this method works. These two were correct in their 
exp lana ti ons • 
Worksheet 12 . Let 1 s Pretend 
This was the worksheet which arou.s ed and held the most 
interest. All eight of the children who attempted it were 
able to complete it ·successfully, and they were overheard to 
tell others to try it . Since there was only one book of 
wallpaper samples , it was necessary to take turns in its use . 
This p robably served to whet the curiosity , and sharpen the 
i n terest. 
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Worksheet 13 . Multiplying by Eleven 
Thirteen of the thirteen wh o attempted t i s work were 
ab l e to fo llow t he dire ctions successfully, and multiply by 
eleven without setting down t he algorism in its entir~ty. 
Conclus ions 
As a result of this study , the follo';Ving conclus ions 
were reach ed: 
1 . Bright, a lert four th graders are interested in 
rna terial which supplemen ts the daily arithme tic 
as s ignment. 
2 . They attack 1Nith alacrity re lated a c tivitie s whlch 
are cle arly e xp l ained, b u t interest wanes quick ly if 
t he material is too d i fficult, or if the dire c tions 
are not easily followed. 
3 . Enri ch ment ma t erials can provide opportunity for 
self-dire cted learning of useful skills and know-
ledge i n additi on to the skills and kn owledge 
acquired through regular class work . 
4. This type o f w~teria l n eeds to be made readily 
availab le for the elementary t eacher. 
Limitations of the Study 
This s tudy vras limited in thPee ways: 
1. By the smal l number o f pupils who had the opportunity 
to use t he material . 
47 . 
2. By the narrow area in the field of ·fourth grade 
arithmetic which t he study covered. 
3 . By the variation in the length and difficulty of 
the daily assignment , which necessarily affected 
the number and abilities of the children who we r e 
able to attack the enrichment ma terial. 
Suggestions for Further Study 
Gather, devise , us e and evaluate a gr·oup of enrichment 
a ctivities for each of the se areas of fourth grade arithmetic: 
Addition 
Subtraction 
Division 
Frob le m solving 
Measure 
Fractions 
Time 
Money 
Averages 
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